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LABORATORY AUDIT REPORT
MARCH 25-26, 1998

RECRA LABNIET, UNIVERSITY PARK, ILLINOIS

1.0 INTRODUCTION

A two-day laboratory audit was performed at the Recra-Chicago facility by Ken Rapuano of
HydroGeoLogic and Sue Max of Law Engineering and Environmental Services (LAW). The
purpose of the audit was to evaluate the laboratory's quality assurance (QA) systems and
procedures in preparation for analytical work to be submitted by HydroGeoLogic on NAS Fort
Worth JRB projects Sue Max provided assistance to HydroGeoLogic under LAW's Mentor-
Protégée contract as part of the technology transfer phase ofthe program

Prior to the audit, the laboratory submitted their Quality Assurance Program Plan to each of the
auditors for review. The laboratory also sent an example of their electronic data deliverable
(EDD) for evaluation to the MIS staff at LAW and HydroGeoLogic. The laboratory was supplied
with a copy of the "Basewide Quality Assurance Project Plan (QAPP), NAS Fort Worth JRB,
Texas" dated February 1998.

The on-site evaluation consisted of an orientation meeting, a detailed examination of the
appropriate laboratory sections, and a debriefing meeting. Key staff involved from the laboratory
included Jane Huber, Donna McCarthy, Chuck Maw, Bosco Ramirez, Bill Preston, Sheryl
Johnson, Marilyn Krueding, Linda Mackley, Mani Iyer, and Diane Harper. The laboratory's
organization chart is attached (Attachment 1).

During the audit, brief interviews were conducted with the analysts and section managers to
determine their level of understanding of the analytical procedures and the laboratory's quality
assurance program. As part of the audit, the Basewide QAPP requirements for upcoming
sampling events were discussed with laboratory personnel. The participants are to be commended
for their cooperative spirit and helpful attitude during the audit.

2.0 LABORATORY FACILITY

The laboratory is an expansive facility with 51,000 square feet of laboratory and office space. In
1996, the laboratory completed a $2.0 million remodeling project to improve the laboratory's
efficiency, improve health and safety, and upgrade the facility to meet the requirements for a
Special Nuclear Materials License.

There is ample preparation capacity and instrument redundancy for large project requirements, as
well as the infrastructure necessary for the management and reporting of concurrent large projects.
The facility has been licensed by the Illinois Department of Nuclear Safety to handle low level
radioactive samples, and a Health and Safety Program has been implemented to provide for a safe
working environment for employees.
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The laboratory has a self-contained Waste Storage Area with secondary containment, explosion-
proof fixtures, and a chemical fife suppression system Laboratory waste screams are segregated.
and waste disposal is conducted following the regulatory requirements for hazardous waste

The laboratory generates its reagent water using a reverse osmosis/deionized water system. The
system appears to have ample capacity, and a large storage tank provides a backup water supply
if the system goes down There is a maintenance contract with an outside vendor for the water
supply system Real time monitoring is linked up to an alarm for immediate response if
conductivity readings exceed the allowable range.

3.0 QUALITY ASSURANCE PROGRAM

Recra-Chicago maintains a fully-staffed Quality Assurance Department to conduct internal audits,
assist with external audits, perform data review, maintain QA documentation, initiate corrective
action procedures, record training activities, track performance evaluation samples, and maintain
and update laboratory method detection limits (MDLs) The laboratory has an extensive QA
program and has been ISp 9001 registered by the American Association for Laboratory
Accreditation (A2LA). In addition, they are compliant with the international laboratory standard
ISO/IEC Guide 25-1990, "General Requirements for the Competence of Calibration and Testing
Laboratories

Laboratory standard operating procedures (SOPs) were reviewed for completeness of
documentation and for consistency with project QAPP requirements All method SOPs reviewed
fully documented the laboratory procedures required to process and report each analysis. Included
were reagent and standard preparation instructions, calibration procedures, instrument conditions
and operations instructions, instrument maintenance information, quality control (QC)
requirements and limits, corrective action recommendations, health and safety information, data
review procedures, and data reporting procedures. Examples of preparation sheets and instrument
logs were included in the SOPs as attachments. SOPs are updated annually, and controlled copies
are available to the analysts in the laboratory.

Analyst trammg records are maintained as part of the laboratory's QA Program. The laboratory
has an active training program in place, and training documentation is maintained in the QA
Department.

4.0 METHOD DETECTION LIMITS

Method detection limits are updated annually (see Attachment 2 for MDL status of newly
promulgated SW-846 Update III methods). MDLs for the methods required for the NAS Fort
Worth JRB project have been evaluated for consistency with reporting limits. Any discrepancies
are to be documented as variances and submitted for AFCEE review prior to the start of this
project

AFCEE—Privileged and Confidential
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5.0 COMPARABILITY OF DATA

5.1 PERFORMANCE EVALUATION (PE) SAMPLES

Recent PB results were reviewed to evaluate the performance of methods required for NAS Fort
Worth JRB projects. The results of the past two years of EPA Water Study (WS) and Water
Pollution (VIP) series were reviewed for unacceptable results and any recurrences of outliers over
more than one quarter. The laboratory's performance was consistently above average, and no
recurring failures were observed over the two year period. All results considered outliers were
followed up with a corrective action report filed in the Quality Assurance Department

The laboratory also participates in numerous other PB studies and state and industrial certification
programs. A comprehensive list is presented in Attachment 3.

5.2 TRACEABILITY

The laboratory's calibration and QC standard materials were evaluated for traceability to an
appropriate standard reference material (NIST, EPA, A2LA, or SARMS) All standards used
throughout the laboratory were labeled with the appropriate information to allow traceability of
any standard or solution back to the parent vendor and lot number from which the standard
origmated. Standard log books were maintained to record the dates of receipt, preparation, and
expiration of all chemicals and solutions In addition, all new lot numbers of solvents were
checked for impurities prior to their use in an analytical batch Lot numbers that are unacceptable
are rejected, and the vendor is requested to supply a new lot number for evaluation

6.0 CALIBRATIONS

Those instruments in the laboratory that will be used to analyze NAS Fort Worth JRB samples
were evaluated to determine whether proper instrument calibrations were being conducted.
Preparation of reference materials used for calibration was documented as described above. A
second source standard for calibration verification was available for all applicable methods. A
multi-point calibration curve was prepared initially for each method as described in the Basewide
QAPP. Calibration verification and continuing calibration verification were performed at the
appropriate frequency. Corrective actions to be initiated when calibrations are out-of-control were
identified in the laboratory SOPs and appeared to be well-understood by the bench chemists.

A functioning calibration program throughout the laboratory was evident for balances and
thermometers. In addition, a system for routine monitoring of all refrigerators, freezers, and
ovens was in place and consistently executed.

AFCEE—Privzleged and Confidential
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7.0 SECOND COLUMN CONFIRMATION

The laboratory conducts second column verification for all gas chromatography (GC) analyses as
required by the AFCEE QAPP For polynuclear aromatic hydrocarbons (PAHs) by HPLC
(SW8310), positive result confirmation is accomplished using diode array comparisons This is
an acceptable protocol under the project QAPP.

8.0 QUALITY CONTROL RECORDS

Quality control was evaluated to determine whether the appropriate QC samples were being
analyze, and whether the frequency of QC analyses was consistent with the requirements of the
project QAPP. In each analytical batch, the laboratory includes a method blanic and a full analyte
list laboratory control sample (LCS). For NAS Fort Worth projects, a full analyte list matrix
spike/matrix spike duplicate pair is prepared and analyzed once per site as requested by
HydroGeoLogic on the chain-of-custody Laboratory records indicated that QC anaiyses are
routinely performed in accordance with QAPP protocols

Quality control sample results are reviewed by the section manager and spot-checked by the QA
department. Any QC variance that could potentially affect sample results is documented in a
corrective action report In this report, the out-of-control event is described, the samples that are
potentially affected are identified, and a corrective action is proposed. When possible, samples
are reanalyzed after corrective action has been implemented and the system is back in control.
However, reanalysis is not always possible. In these cases, data generated by an analytical
system that is determined to be out-of-control is not released without approval of the section
manager, QA manager, laboratory manager, and client notification.

The laboratory has developed a QC chartmg system for recording and tracking QC sample results
QC charts are evident on the walls of several departments m the laboratory. In-house QC control
limits are determined statistically, and daily QC results are plotted agamst the control ranges to
help identify data shifts and trends QC ranges are based on a 2 standard deviation (SD) window
for acceptability and a 2 SD to 3 SD range as a warning limit. The laboratory is notified of
project-specific QC requirements by the laboratory project manager who routes a summary
package of information (Project Technical Profile) to the section managers prior to the start of
each project.

9.0 SAMPLE MANAGEMENT

The laboratory supplies pre-cleaned sample bottles and preservatives to project field teams These
supplies are purchased from an outside vendor, and lot numbers are tracked when the supplies
are shipped to a client. All samples are required to be preserved in the field immediately
following sample collection. Upon receipt at the laboratory, temperatures are recorded from
inside the shipping containers, preservation of all preserved water samples is checked (excluding
volatiles samples which are checked just prior to analysis), and samples are logged-in and
maintained at 4'C (±2'C) to ensure sample integrity Volatiles samples are stored m refrigeration

AFCEE—Privileged and Confidential
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units in the laboratory to avoid potential cross contamination It is recommended that high level
hazardous waste samples also be segregated from trace level environmental samples as an
additional precaution to prevent cross contamination. In addition, the laboratory should
state in the sample receiving SOP what other precautions arc taken to prevent cross
contaniination in the sample receiving area (e.g., changing gloves between projects, opening
coolers under the hood to vent any built up vapors, how to handle samples sthen checking
preservation, etc.)

The sample receiving staff check all documentation for consistency. Any discrepancies result in
a Sample Discrepancy Report (SDR) which is delivered to the project manager for resolution.
Clients are notified if a discrepancy will affect the results of the samples Due dates are tracked
in the laboratory using Laboratory Information Management System (LIMS) backlog reports and
project information distributed by the log-in staff is used to track holding times. For analyses with
holding times of 48 hours or less, the sample custodian notifies the section manager and in some
sections (wet chemistry lab), the information is written on a bulletin board m the laboratory. The
chain-of-custody is received with the samples and is signed by the sample custodian who then
initiates internal chain-of-custody, if requested. For NAS Fort Worth projects, internal chain-of-
custody was requested to ensure a complete chain of evidence

10.0 RECORD KEEPING

10.1 CALIBRATION RECORDS

Instrument calibration records are mamtained with all information necessary to recreate each step
of the analytical process. Records are signed by the individuals initiating the documentation and
by reviewers responsible for approving the data for release. All hand written records are in
indelible ink. Corrections are appropriately made with single line mark-outs initialed and dated.

10.2 PREP AND ANALYSIS RECORDS

The laboratory uses many excellent preprinted forms for recording preparation and analytical data
and binds the forms in-house to create pre-numbered log books. Distribution of log books is
controlled by the QA Department. Log books identify preparation and analytical batches,
document lot numbers and volumes of solvents and reagents used, indicate which samples were
spiked and what QC standards were used, and indicate whether QC samples were initiated at the
appropriate frequency. Throughout the laboratory, log book entries appeared to be properly
recorded and all required information was completely captured. However, in some instances a
timely review (review should occur within a month of the entries according to the QA
representative) had not been performed.

AFCEE—Przvileged and Confidential
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11.0 DATA REVIEW

System reviews are performed at all levels The individual analyst reviews the quality of data
through calibration checks, quality control samples, and PE studies, Data review is initiated by
the analyst during, immediately following, and after the completed analysis A data review
checklist is used to verif' that all analytical criteria have been met Out-of-control situations are
documented on the checklist and referred to the section manager for review and response

A secondary review of the data is performed by a supervisor or another analyst (peer reviewer).
Data reviewers are specially trained to evaluate the sample and QC results and take appropriate
actions if discrepancies are noted A sample discrepancy report (SDR) or corrective action report
(CAR) is initiated if out-of-control events are noted. In addition, the case narrative of each report
will describe any out-of-control situations that may have an impact on the sample data For NAS
Fort Worth projects, SDRs and CARs will also be included in the report.

Each section manager or designee reviews the data for precision and accuracy to assure it meets
all requirements After approval by the section manager, the analytical report is assembled.

Prior to final review by the Laboratory Manager, the Data Reporting Section verifies that the
report is complete using a Deliverable Checklist form. The project manager will also conduct a
final completeness check before submitting the report to the client. The QA department
independently conducts a review of selected reports to determine if laboratory and client
requirements have been met. Any discrepancies are then reported back to the Section Manager
for resolution. For NAS Fort Worth, the initial data package will be reviewed by the QA
department.

12.0 REPORTS

Non-CLP reports are generated by the laboratory's LIMS. SOPs describe the process used for
report generation, and a Deliverable Checklist is used to check the data package for completeness.
A case narrative is included to discuss any discrepancies or out-of-control events affecting the
sample results. Data are reported in no more than two or three significant figures Soil samples
are reported on a dry weight basis. The final report contains a glossary of data qualifiers and
acronyms, a table of contents, and is paginated. An example hard copy report was reviewed at
the time of the audit. The report was complete, well-organized and easy to read, and met LAW
and HydroGeoLogic's requirements and expectations.

The electronic data deliverable (EDD) is generated from the LIMS in an IRPIMS format and
checked using IRP Tools software. The example EDD submitted to LAW was found to be
compliant with AFCEE requirements

AFCEE—Prtvzleged and Confidential
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13.0 INSTRUMENT MAINTENANCE/RECORDS

Analysts are responsible for the routine care of equipment and instruments. Preventative
maintenance is performed daily in most sections of the laboratory In some sections preventative
maintenance is recorded daily in the instrument log book it is recommended that all sections
document daily preventative maintenance. Guidance on required routine maintenance, as well
as troubleshooting information, is provided in the mstrument manuals and laboratory SOPs. For
more extensive maintenance and repairs, the laboratory maintains full service contracts on all
major instruments or has accounts established with the appropriate vendors.

Each analytical instrument is assigned an instrument maintenance log book. All maintenance
activities are recorded in the log book including: date, initials, type of service performed and why
it was necessary, and replacement parts installed A service record is used as documentation if
service was provided by the manufacturer The laboratory maintains a supply of routinely
required spare parts to minimize the time needed to complete repairs.

14.0 PROJECT-SPECIFIC REQUIREMENTS

Project-specific requirements discussed with laboratory personnel during the audit include:

O Quality control requirements are defined in the project QAPP

• The JR thermometer used in sample receiving should be checked daily for a O'C reading
in an ice water bath

• Internal chain-of-custody is required

• Sample cleanup should be implemented as needed on samples exhibiting interferences

• A loose-leaf report is preferred over a bound report

15.0 CONCLUSIONS

In the determination of the auditors, Recra LabNet's Chicago laboratory is qualified to analyze
AFCEE environmental samples in accordance with the requirements of the AFCEE QAPP,
individual methods, and good practice. The laboratory facility is well-maintained and state-of-the-
art. Recra's personnel are qualified and properly trained. The preparation equipment and
analytical instruments are up-to-date. SOPs and QC requirements are regularly reviewed and
updated and distributed to laboratory personnel. The laboratory has adequate staffmg and capacity
to handle large workloads without compromising quality.

\Vith few exceptions, the laboratory was found to be compliant with the requirements of ISO 9001.
Two minor discrepancies were found by the auditors: 1) several log books had entries which had
not been reviewed in a timely manner (within a month); and 2) although all repairs and extensive

AFCEE—Przvileged and Confidential
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maintenance are recorded in instrument log books, daily and routine maintenance are not
uniformly documented throughout the laboratory The laboratory QC department was alerted to
these discrepancies when they were observed, and these observations were reiterated at the audit

debriefing meeting with laboratory personnel

AFCEE—Privileged and Confidential
Client Work Product— Privileged
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Recra LabNet - Chicago
Performance Evaluation Sample -1997 Summary

'
577 Vc15

RFW# Agency/Client

a'
0.
>-,

>-t

•0
a,

ci
U
C'a
ci-

C'

0
ci.

•-'c
a,
0)
ci—

Blind ASI 1st Otr '97 (Double Blind) Blind NA NA NA

97010381 ERA - Internal WS 1/9197 1/16/97 On File

97010775 Env Standards - GM V/P 1/28/97 2/11/97 2/10/97

97020919 ERA - Round Robin WP 2/7/97 3/4/97 2/25/97

97020066 USEPAWP037 WP 1/29/97 3/24/97 3/21/97

97020086 NY 1st Qtr '97 WP V/P 1/31/97 3/3/97 3/3/97

97020094 APO Ohio yAP 2/12/97 2/28/97 3/7/97

97020287 NC DEHNR (ERA WP) V/P 2/27/97 3/29(97 3125/97

97020919 ERA Inter-lab Study

97020977 ELPAT - 18 1st Qtr '97 NW 2/3/97 3/3/97 3/3/97

97030501 USACE Corp of Eng (Re-run) V/P 3/12/97 3/17/97 3/18/97

97030530 ERA /S-23) 1st Qtr '97 V/S 3/10/97 4/21/97 4/21/97

97030746 USACE Corp of Eng (Re-run) V/P 3/25/97 4/1/97 4/3/97

97040195 NY 2nd Qtr '97 V/S V/S 4/16/97 5/12/97 5/12/97

97040406 APO - A2L.A (action item) V/P 4/30/97 5/8/97 5/8/97

97050519 ELPAT -19 2nd Qtr'97 NW 5/5/97 6/2/97 5/29/97

97050654 ERA - OW(WP-38) V/S 5/12/97 8/20/97 6/20/97

9705G663 USACE Corp of Eng WP 5/14/97 5/22/97 5/22/97

97050842 APG Ohio VAP (Cr+6) WP 5/23/97 5/30/97 5/30/97

97060127 USEPAWSO39 WS 6/9/97 8/6/97 8/9/97

97060357 MAPEP Rad 6/16/97 9/16/97 9/17/97

97060409 ERA - DW /S-24) WS 5/23/97 7/22/97 7/22/97

97060509 California Waste HW 6/27/97 8/29/9? 8/28/97

97070708 ERA - WI DNR WP 7/9/97 Vanable 8/8/97

97070819 ERA - WI DNR WP 7/16/97 Vanable 8/8/97

97070818 NY 3rd Qtr 97 V/p V/P 7/16/97 8/11/97 8/11/97

97070968 ASI - Single Blind (WS039) WS 7/24/97 8/4/97 8/7/97

97070998 USEPAWPO38 V/P 7/25/97 10/2/97 10/1/97

97080125 ELPAT - Study 020 Pb 8/4/97 9/1/97 9/30/97

97080274 Olin Corp (Badger AAP RFP) SW 8/12/97 8/20/97 8/20/97

97080345 Ford Motor Co Round Robin V\NV 8/14/97 8128/97 8/29/97

Blind ASI 3rd Qtr '97 (Double Blind) Blind NA NA NA

97090692 ERA - WI DNR OP Pesticide V/P 9/2/97 9/23/97

97090738 APO - Ohio yAP w 9/4/97 10/2/97 10/9/97

97090954 ERA -WS V/S 9/15/97 10/13/97 10/20/97

97090966 ERA-V/P (Cyanide/Phenol) WP 9/16/97 10/13/97 10/20/97

97090133 ASI - SWOO4 Benchmark NW 9/24/97 10/15/97 10/15-16/97

97100436 New York WS 4th Qtr WS 10/8/97 10/29/97 10/31/97

97100767 APO - Ohio yAP WP 10/29/97 11/12/97 11/26/97

97110823 ELPAT-Round 021 NW 11/3197 11125197 11/26/97
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Recra LabNet - Chicago
Performance Evaluation Sample -1997 Summary

RFW# Agency/Client

0
0.
>.

1—

>,0
£

t0
w00

2

0
Z0

-c0
.o°

971 1G969 ERA - WP4I W/ 11/1 2/97 12/18/97 12/I 9/97

971 1G988 ERA - Flashpoint for ESI 11/13/97 12/2/97 1215/97

9711G022 ASI (D&M Motorola CA) WQV 11/14197 11/17/97 N/A

97110023 ERA (O&M Motorola CA) \MN 11/14/97 11/17/97 11/17/97

97110065 APG - OVAP (PCB 1260) 11/18/97 12/2/97 CANCELLED

97120264 APG - OVAP (PCB 1260) V4N 12/2/97 12/19/97 12/23/97

97120320 US EPA WSO4O WS 12/4/97 2/2/97 2/4/97

97120637 ERA fVP038 Make-up) V/P 12/22/97

9712G638 ERA - WS-26 WS 12/22/97
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Recra LabNet - Chicago 6 77
Performance Evaluation Sample -1998 Summary

18

RFW# Agency/client

U
a,

a

C'

C

.
C,
Cd,

0
U°
Q

98010786 APG - OVAP VN/ 1/7/98 1/14/98 1/13/98

98010934 Ultra Scientific - Bench Study Wt/ 1/20/98 Open 3/1 3/98 4/29/98

98010216 NY 1st Qtr Study - 'NW/NW VM' 1/29/98 2/20/98 2/19/98

98010218 USEPA WP039 WP 1/29/98 3/26/98 3/29/98 6/1/98

98020238 EL PAT Round 22 NW 2/2/98 2/26/98

98020243 MAPEP-97-W5 (Metals) Wi/V 1/29/98 4/8/98 4/7/98 5/4/98

98020381 MAPEP-97-W5 (BNAs) VN 1/29/98 4/8/98 4/7/98 5/4/98

98030952 ERA - WP43 VN/ 3/24/98 4/20/98 5/4/98 5/4/98

98040232 NC DEHNR VVW 4/13/98 5/8/98 5/12/98 6/9/98

98040270 NY DOH - WS -2nd Otr OW 4/13/98 5/11/98 5/11/98

98050520 ELPAT - Round 023 NW 5/4/98 6/1/98 5/28/98

98050695 ERA - WP44 W/ 5/15/98 6/22/98

95060994 US EPA WSO4I DW 6/3/98 8/10/98
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